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(57)Abstract: 

PROBLEM TO BE SOLVED: To adequately execute ink 
ejection and to obtain a high quality and stable image by 
a method wherein bubbles in ink is detected and an 
optimum head recovering operation is executed. 
SOLUTION: This ink jet printer a print head 31, a head 
driving circuit 32 for driving the print head 31, a bubble 
detecting circuit 38 and a switching circuit 34 that 
switches connections from the head 31 to the head 
driving circuit 32 and to the bubble detecting circuit 38. 
The bubble detecting circuit 38 consists of an 
impedance measuring circuit 33 which can be switched 
to be connected to the head 31, a CPU 35, a memory 36 
and a table memory 37. 
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CLAIMS 



[Claim(s)] 

[Claim l] The ink jet printer characterized by having an impedance measurement means to measure the 
impedance in the frequency of the predetermined range of the above-mentioned head, a 
frequency-characteristics creation means to create the frequency characteristics of the measured 
impedance, and a distinction means to distinguish whether air bubbles have adhered to the 
above-mentioned piezoelectric device with the above-mentioned frequency characteristics, in the ink jet 
printer which spouts ink to a printed medium by the drive of the piezoelectric device of a head. 
[Claim 2] The ink jet printer according to claim 1 characterized by having farther the means for switching 
which switches the head driving means which drives the above-mentioned head, and the 
above-mentioned head driving means and the above-mentioned impedance measurement means. 
[Claim 3] The ink jet printer according to claim 1 characterized by having further a means to remove the 
air bubbles adhering to the above-mentioned piezoelectric device when adhesion of air bubbles is 
distinguished by the above-mentioned distinction means. 

[Claim 4] The ink jet printer according to claim 1 to 3 characterized by having further the storage means 
in which elimination and writing are possible, and making it make the above-mentioned storage means 
memorize the impedance of the above-mentioned head at the time of initialization. 

[Claim 5] The cellular detector characterized by having a means to measure the impedance in the 
frequency of the predetermined range of the above-mentioned head, a means to create the frequency 
characteristics of the measured impedance, and a means to distinguish whether air bubbles have adhered 
to the above-mentioned piezoelectric device with the above-mentioned frequency characteristics, in the 
equipment which makes a liquid blow off by the drive of the piezoelectric device of a head. 
[Claim 6] The cellular detection approach characterized by having the measurement process which 
measures the impedance of the frequency of the predetermined range of a head, and the distinction 
process which distinguishes the existence of the air bubbles adhering to the above-mentioned head from 
the frequency characteristics of the measured impedance. 

[Claim 7] The above-mentioned distinction process is the cellular detection approach according to claim 6 
characterized by to have the process which creates the frequency characteristics of the impedance 
measured in the above-mentioned measurement process, a process in comparison with the frequency 
characteristics of the impedance which was able to determine beforehand the frequency characteristics of 
the measurement impedance created by doing in this way, and the process which distinguishes the 



existence of the air bubbles adhering to the above-mentioned head based on the above-mentioned 
comparison result. 



[Translation done.] 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3 Jn the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ink jet-type printer which carries out the print of the 
ink to the shape of jet especially at a print-ed medium with respect to the equipment which spouts a 
liquid, for example, the coater which applies the humidifier which carries out the regurgitation of the 
water, and ink. 
[0002] 

[Description of the Prior Art] Drawing 6 shows the conventional ink jet printer indicated by 
JP,6-336026,A. 

[0003] In drawing 6 , 1 expresses the head of an ink jet print and this head 1 consists of two or more 
nozzles 2, the pressure room 17 formed in housing 18, an ink way 15, piezo piezoelectric devices 16a and 
16b to which the volume of the pressure room 17 is changed, and a heater 19 which heats housing 18. 
[0004] Moreover, the ink cartridge 6 equipped with the ink container 4 is attached in housing 18, and the 
ink container 4 is open for free passage for two or more nozzles 2 through the ink way 15. Moreover, in the 
ink container 4, the porous bodies 9 and 13 for carrying out absorption maintenance of the ink are held, 
and the heater 5 for heating is attached in the external surface of the ink container 4. 
[0005] Next, actuation of this conventional ink jet printer is explained. Usually, although ink is filled with 
the solid condition on the ink way 15, if an electrical potential difference is further impressed to the 
heater 19 of a head 1, the heater 5 of the ink container 4 and the ink absorbed by the ink and the porous 
bodies 9 and 13 in the ink way 15 will be melted. And the volume of the pressure room 17 is changed and 
a liquid ink drop is made to blow off from a nozzle 2 by impressing an electrical potential difference to the 
piezo piezoelectric devices 16a and 16b in this condition, and vibrating them. In connection with this, the 
ink absorbed by porous bodies 9 and 13 is supplied to the small [ every ] pressure room 17. A print object 
is obtained by making ink blow off from a head 1 by this actuation, and making it adhere to a form. 
[0006] 

[Problem(s) to be Solved by the Invention] In the conventional ink jet printer, when air bubbles went into 
the ink way 15, the normal ink regurgitation becomes impossible from two or more nozzles 2, the stripe 
went into the print object as a result, and there was a trouble that the quality and stabilized print object 
was no longer obtained. 

[0007] Moreover, there is no means to check before carrying out the print of the existence of air bubbles, 
and the one-sheet print of the test pattern with which the regurgitation of ink judges whether it is normal 



needed to be carried out. 

[0008] Moreover, when the print of the test pattern was carried out and a print object with air bubbles 
normal owing to was not obtained, ink supply recovery was performed as a recovery means, again, the 
print of the test pattern had to be carried out for the check, the repeat of checking whether ink has 
breathed out normally had to be performed, and there was a trouble that time amount and print cost 
started. 

[0009] This invention aims at offering the ink jet printer which the impedance in the frequency of the 
arbitration of the piezoelectric device of a head is measured, and the frequency characteristics of an 
impedance are created, it distinguishes whether air bubbles have adhered to the ink interior of a room 
with those frequency characteristics, and ink supply recovery is automatically performed when air 
bubbles have adhered, and can perform cellular removal before being made in order to solve the trouble 
mentioned above, and carrying out a print. 

[0010] Moreover, other purposes of this invention lose a test pattern print, and are to offer the ink jet 
printer which can reduce time amount and print cost. 

[0011] Furthermore, the purpose of further others of this invention is to offer the cellular detector and the 
cellular detection approach of detecting that air bubbles adhered to the head. 
. [0012] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the ink jet printer 
concerning this invention is equipped with an impedance measurement means measure the impedance in 
the frequency of the predetermined range of the above-mentioned head, a frequency-characteristics 
creation means create the frequency characteristics of the measured impedance, and a distinction means 
distinguish whether air bubbles have adhered to the above-mentioned piezoelectric device with the 
above-mentioned frequency characteristics, in the ink jet printer which spouts ink to a print-ed medium 
by the drive of the piezoelectric device of a head. 

[0013] Moreover, the ink jet printer of this invention is further equipped with the means for switching 
which switches the head driving means which drives the above-mentioned head, and the 
above-mentioned head driving means and the above-mentioned impedance measurement means. 
[0014] Furthermore, the ink jet printer of this invention is further equipped with a means to remove the 
air bubbles adhering to the above-mentioned piezoelectric device, when adhesion of air bubbles is 
distinguished by the above-mentioned distinction means. 

[0015] The ink jet printer of this invention is further equipped with the storage means in which 
elimination and writing are possible, and it is made to make the above-mentioned storage means 
memorize the impedance of the above-mentioned head further again at the time of initialization. 
[0016] Moreover, the cellular detector concerning this invention is equipped with a means to measure the 
impedance in the frequency of the predetermined range of the above-mentioned head, a means to create 
the frequency characteristics of the measured impedance, and a means to distinguish whether air bubbles 
have adhered to the above-mentioned piezoelectric device with the above-mentioned frequency 
characteristics, in the equipment which makes a liquid blow off by the drive of the piezoelectric device of a 
head. 

[0017] Moreover, the cellular detection approach of this invention is equipped with the measurement 
process which measures the impedance of the frequency of the predetermined range of a head, and the 
distinction process which distinguishes the existence of the air bubbles adhering to the above-mentioned 



head from the frequency characteristics of the measured impedance. 

[0018] Furthermore, the above-mentioned distinction process is equipped with the process which creates 
the frequency characteristics of the impedance measured in the above-mentioned measurement process, 
the process in comparison with the frequency characteristics of the impedance which was able to 
determine beforehand the frequency characteristics of the measurement impedance created by doing in 
this way, and the process which distinguishes the existence of the air bubbles adhering to the 
above-mentioned head based on the above-mentioned comparison result. 
[0019] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of this invention is explained 
with reference to an accompanying drawing. 

[0020] Gestalt 1. drawing 1 of operation shows the outline configuration of the ink jet printer by the 
gestalt of 1 implementation of this invention. 

[0021] The ink jet printer is equipped with the change-over circuit 34 which switches alternatively 

connection between the head 31 for a print, the head drive circuit 32 which drives a head 31, the cellular 

detector 38, and a head 31, the head drive circuit 32 and the cellular detector 38 in drawing 1 . 

[0022] The cellular detector 38 is constituted by the impedance measurement circuit 33 which has 

connection with a head 31 switched by the switch circuit 34, CPU35, memory 36, and the table memory 

37. 

[0023] The impedance measurement circuit 33 detects the electrical potential difference and current in a 
setting frequency of the head section 120 ( drawing 3 ) of a head 31, and measures the impedance of the 
head section 120. As for the table memory 37, it is desirable that it is the memory in which elimination 
and writing are possible, for example, EEPROM and a flash memory. 

[0024] In addition, the impedance measurement circuit 33 constitutes an impedance measurement means 
to measure the impedance in the frequency of the predetermined range of a head 31, and the cellular 
detector 38 constitutes a frequency-characteristics creation means to create the frequency characteristics 
of the measured impedance, and a distinction means to distinguish whether air bubbles have adhered to 
the above-mentioned piezoelectric device with the above-mentioned frequency characteristics. 
[0025] Next, actuation of the ink jet printer by the gestalt of this operation is explained with reference to 
the flow chart of drawing 2 . Drawing 2 is the flow chart of the cellular detection approach by this 
invention. 

[0026] In the ink jet printer constituted as mentioned above, before a print process is performed, CPU35 
switches SUITCHI of the change-over circuit 34 to the impedance measurement circuit 33 side (step S10). 
[0027] Then, a test frequency is set as the predetermined range (step S12), and the impedance of the head 
section 120 in the frequency of the predetermined range is measured (step S14). 

[0028] And sequential storing of the measurement data of the impedance which carried out in this way 
and was measured is carried out at memory 36 (step S16), and it judges whether measurement was 
completed or not (step S18). 

[0029] When not judged with measurement termination at step S18, processing of step S12 to the step 
S18 is repeated until it is judged with return and measurement termination by test-frequency setup of 
step 12. 

[0030] When judged with measurement termination in step S18, the frequency characteristics of the 
measured impedance are created (step S20). 



[0031] Thus, the frequency characteristics of the created measurement impedance are compared with the 
impedance frequency characteristics which were beforehand searched for by experiment etc. and were 
stored in the table memory 37, and the existence of air bubbles is judged (step S24). 

[0032] When air bubbles are judged at step S24 to be owner **, head recovery is performed (step S28) and 
it returns to a test-frequency setup of step S12. 

[0033] Moreover, in step S24, when judged with having no air bubbles, the change-over circuit 34 is 
switched to the head drive circuit 32 side (step S26), and processing is ended. 

[0034] That is, if the existence of air bubbles is judged from the frequency characteristics of an impedance 
at step S24 and there are air bubbles, head recovery will be automatically performed at step S28, and air 
bubbles will be removed. By attracting ink from the nozzle 101 ( drawing 3 ) of the head section 120, head 
recovery removes air bubbles. At the time of cellular detection termination, SUITCHI of the change-over 
circuit 34 is switched to the head drive circuit 32 side (step S26). 

[0035] Subsequently, the principle of the cellular detection in step S24 mentioned above is explained. 
Introduction and the head section 120 are explained. Drawing 3 is the outline block diagram of the ink 
discharge part of the ink jet printer by this invention. In drawing 3 , 100 is an ink room where it fills up 
with ink 102, and this ink room 100 is formed by the nozzle member 103 by which the path formed the 
about several mm nozzle 101 at the tip from dozens of micrometers, the reflective version 112, and the 
diaphragm 128. 

[0036] The head section 120 is equipped with the diaphragm 128 formed of insulating materials, such as 
polyimide, and the piezoelectric device 129 which vibrates in hundreds of MHz from hundreds of kHz, and 
is formed by pasting up a diaphragm 128 and a piezoelectric device 129 with a binder 121. 
[0037] It connects with a binder 121 and a piezoelectric device 129 through path cords 123 and 124, 
respectively, and the head control circuit 125 impresses a head driving signal to a piezoelectric device 129. 
Moreover, ink 102 is supplied into the ink room 100 from the ink supply way 114 established in the head 
section 120. 

[0038] By impressing a head driving signal to a piezoelectric device 129 from the head control circuit 125, 
a piezoelectric device 129 vibrates and a diaphragm 128 is vibrated. By this, the ink 102 in the ink room 
100 vibrates, and the energy with which the ink 102 in the ink room 100 exercises for the drawing upper 
part is further obtained in the inside of a reflecting plate 112, it adheres to discharge and a form 104 from 
a nozzle 101, and the print of the image is carried out. If air bubbles 106 are formed in the ink room 100 at 
this time as shown in drawing 3 , the regurgitation of the ink from a nozzle 101 will not be normally made 
by telescopic motion of air bubbles 106, but print precision will fall. 

[0039] Next, the impedance characteristic to the frequency of the head section 120 is explained. The 
calculated value of the impedance characteristic to the frequency of the head section 120 which drawing 4 
requires for the gestalt 1 of implementation of this invention, and drawing 5 are the experimental values 
of the impedance characteristic to the frequency of the head section 120 concerning the gestalt 1 of 
implementation of this invention. In addition, the axis of ordinate of drawing 4 and drawing 5 expresses 
an impedance natural logarithm, and the axis of abscissa expresses the frequency. Moreover, a property 
in case a broken line has air bubbles, and a continuous line are properties in case there are no air bubbles. 
[0040] As the broken line of drawing 4 shows, in the impedance characteristic 40 by the count result in 
case there are air bubbles, the point that an impedance becomes the minimum on a specific frequency is 
seen. In this case, it is the minimum near 8.7MHz and near 12MHz. In the impedance characteristic 41 



by the count result in case there are no air bubbles, the impedance is not the minimum in these 
frequencies. 

[0041] On the other hand, as shown in drawing 5 , as for the impedance characteristic 50 by the 
experimental result in case there are air bubbles, the point that an impedance becomes the minimum on a 
specific frequency is seen. In this case, it is the minimum near 8.7MHz and near 12MHz. In the 
impedance characteristic 41 by the experimental result in case there are no air bubbles, in these 
frequencies, the impedance is not the minimum. 

[0042] In addition, in the experimental value of drawing 5 , unlike the calculated value of drawing 4 , the 
minimal value is looked at by 50a, 50b, 50c, 51a, and 51b, but this is based on the reflected wave 
generated with the reflecting plate 112. 

[0043] Although it became clear that an impedance characteristic changed the minimum point of an 
impedance with the configuration of the piezoelectric device 129 of the head section 120, an ingredient, 
the ingredient of the diaphragm 128 inserted between a piezoelectric device 129 and ink, etc. as a result of 
the experiment, it was confirmed that the impedance characteristic to the frequency of the same head is 
mostly in agreement with calculated value and an experimental value. Moreover, although the absolute 
value of the minimal value (peak) in drawing 4 and drawing 5 changed when the path of air bubbles 106 
changed, it became clear that the frequency is peculiar to a head. Therefore, existence of air bubbles is 
detectable by memorizing beforehand the frequency which becomes with this impedance characteristic of 
a proper, i.e., the minimum, in the table memory 37 at the head, measuring an impedance characteristic 
before a print and comparing the frequency data and the measurement value which were memorized by 
the table memory 37. And when the effect by the reflected wave also makes the table memory 37 
memorize calculated value from a certain thing, it is desirable to carry out comparison examination of 
experimental data and the calculated value beforehand. 

[0044] Moreover, it can respond simply [ modification of a piezoelectric device 129 etc. ], and flexibly by 
using table memory as a cellular existence distinction means to the impedance minimum point changing 
with the configuration of a piezoelectric device 129 etc. 

[0045] By the way, although the above-mentioned explanation described the case where this invention 
was used for an ink jet-type printer, it cannot be overemphasized that it can use for the equipment which 
makes the liquid using other piezoelectric devices breathe out. 
[0046] 

[Effect of the Invention] Since this invention is constituted as explained above, it does so outstanding 
effectiveness which is indicated below. 

[0047] By being able to detect, before carrying out the print of the air bubbles adhering to a head, and 
performing head recovery automatically, air bubbles can be lost completely, the normal ink regurgitation 
can be performed, and the quality and stabilized print can be obtained. 

[0048] Moreover, a test pattern print can be lost and time amount and print cost can be reduced. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll It is a block diagram showing the outline configuration of the ink jet printer by the gestalt of 
the 1 operation by this invention. 

[Drawing 21 It is drawing showing the flow chart of the cellular detector of the ink jet printer of drawing 
1. 

[Drawing 31 It is the schematic diagram showing the head of the ink jet printer by this invention. 
[Drawing 41 It is drawing (calculated value) showing an. example of the impedance characteristic of a 
head. 

[Drawing 5l It is drawing (experimental value) showing an example of the impedance characteristic of a 
head. 

[Drawing 6l It is drawing showing the conventional ink jet head. 
[Description of Notations] 

31 A head, 32 A head drive circuit, 33 An impedance measurement circuit, 34 change-over circuits, 35 
CPU, 36 Memory, 37 Table memory, 40 An impedance characteristic in case there are air bubbles, 41 
Impedance characteristic in case there are no air bubbles. 
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1 8<D*&g£r|gi!J5S-ro 

[0 0 3 0] Xfy^S 1 8 K:*$^T«IJ&StT 

•Srlfrfc-TS Uf'^S 2 0) . 
[0 0 3 1] ^©iMwLT^&^ixfcSyjg-rvt--^ 

4) . 

[0 0 3 2] ^xy^S 2 4X^?Stf^9 

K@*«aSrfT^ Uf-^S2 8) , 
^fyT'S 1 2©iB!l^Jl&Sc^3£lcM5. 
[0 0 3 3] *XS>:7°S 2 4K*5^T, ^$IL 

3 2{aa^«j«jife^.T (^7S'7'S2 6) , t&m&m-T-r 
a. 

[00 3 4] fifcfot), ^-r y7°S 2 4X*^,f&cD^MS: 

Ff, ^.-r s/^S 2 8-egftltttC— y KEI«ia«Srfi l oT 
^fSSr^-TSo KEHM&Jeti^y KpB 1 2 0 £> / 
X/H 0 1 (03) fabsO-fZWL^-rZZkizX 9, 

ft*a*B**i-«. awwfttiiirnsfcH:, ^omniK 3 4 <D 

26) , 

[0 0 3 5] #CV^X\ iiELfc^s/XS 2 4l£*5ft5 

2 o Ko^-a&pj-t-So umi^cD^emci-si' v*v? 

Elsies ->-<:, l o ott-rv^ i o 2^3te«$tv5-i'v 
*gT-;fc?>, rc-Ty^ii ooii, S*st+Mmd^ 
tmmiS©;X/H 0 1 Sr5feJBfcJgj*Lfe./X/i<ttt 
103t, Rf+JKl 1 2i, SIMgl 2 8iiaO« 

[ 0 0 3 6 ] ^y K85 1 2 0 ft, 0iJx«/K!i << 5 K^<£> 

ift«*mKj:9»ia$ixfc«tt«i 28t, victims 
kh z i>feRWMH z (omwx-mhi-zEE'mm* 1 2 9 

i <HB Jgf*J« 1 2 8 iJBEm«-T- 1 2 9 <b £&*fcf- 1 

[00 3 7] ^y KMfPDK 12511 &m$k 123, 
1 2 4 Srfl'UCtfHKt 1 2 1 fcJESgfTf-l 2 9 

zti&mzti, mwm*i 2 9^5/ vnmmnrtfQta 

■fZ. Jls? 10 2»i— y K«B1 2 OJrfSttfc-f 

V^flygSgl 1 4A^-<^^^1 0 0rt^M$^5. 
[0 0 3 8] KffifPQIft 1 2 5 <fc (Jffi^^ 1 2 9 

? Ywmm^m^ti rtici^ je«*^- 1 2 

9#lgK,L-C®SM£l 2 8SrS»$-&5o i*bfcJ:!K 
V;?gl 0 0rt(DW>^ 1 0 2tmWi\^ SfeHRft 



Si 1 2 <D 1*5 Soli TV Vi? HE 1 0 OftO-f^ 1 0 2*5 

tetmu ffl*si 0 4\zttm\^xmmmmzinz>* z 

<Db% , 0 3{C^i- J; 5t-> Stf&l 06WV^110 
OrtK^/fc^axTV^i:, 1 0 6 ©#»K J: 9 / X 
;H 0 l^bo-fv^roBtffl/iSiE^^^^tvf, EPlBHt 

*<JMSTi-<5. 
[0 0 3 9] KpB 1 2 0(DJl»^lc^-r§'i' 

10 Hifc^fg 1 \Z&Z^y K« 1 2 0OHj«(:«t5^ 
^**H4©0HMrT?S>3. #*J, E]4&tfE15©8*«ltt 

[oo4o] ni4ro?Bci»T**-rj;5tc, M^s^rs^a- 

20 (D^g-fi, 8. 7MHztti£i, 1 2 MH z ttfiT'll/h 
[0 04 1] — El 51^1- £51-, 

(o%mfem^&%4^\?-y*^*m'&.5 on 

-a-|±8. 7MHz#St, 1 2MHzf+iax®/ht 

[0 0 4 2] ^*5, El 5 ©HKffiElrJSV^m E14C0H- 
gffii i?, 50 a, 50b, 50c, 51a, 51 
bfcfc*/MWUL&iT,«#, S*t«l 1 2(cJ: 

[0 0 4 3] nm<Dte%. -fy^-^#tt(i^yK 

«120 ©ffli^F 1 2 9 ©«Mfr**flBk BEm^^ 1 2 
9 V* £ OlRIiC^trfilbK 12 8 tic X <9 

femSrf-fex-^/v^^y 3 7fciEtiL.T*s#, PPilimJ 

»d, -ri'f-^i^tett&ttfiiu t-^^u 3 7 

fclBl8*JxfcJBI«»'? f -^ tH-aiHttfcibttf « i <t (- «t 
9, fti&©#fcfctt*n1-3 5. ttT, Sit 

so 3 7 fcia«$*5 i Stt. ^ftmfc^-^ fcfWMttt Sr 
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Jt««W UT*S <rt LV \, 

[00 4 4] *fc, frW,m*l 2 9W^/iif»r < fc'9W 

SU#Si LT^— :/A^*JJ fcffll^S^ EEm 

[00 4 5] t C5"C-±IE^W-ett. ClOSMUSr-f i'* 

f UJBTS 5 i t ttv * 5 * T? h ft V \, 
[0046] 

[*»©»*] £©»8HMU «±RBLfcJ:5WMt* 

[0047] ^ y hicnm Ltc%fa&%)mi-z> m\c»m 

[004 8] Sfc, -r;* — ^EPDS** < U ttM 
[El ] 



(5) 

8 

[0®OflB*^ittK] 

[0i] z<D&wK£%-mffi.<ommiz£z>'(>"!'i> 
[02] 01 v^osHattm 

[HKro7D-ft- h3r*1-0-e*>S„ 
[0 3] ^MSWfciS-f^^^y hsC^y V*co-v. 
y KSr^i"«tllS0t?*)5. 

[04] hWyf- ^y^ftttc- 0ilSr*-t"0 

[05] — y K©-o-f-yv^#i4©— mz^-tm 

[06] t¥5l5©-r v 5 ^ y b^y KSr^i-0t?fe 
[*?-i§-<offt93] 

3 1 -syK, 3 2 KIHttlHllS, 3 3 -f^tT— 

^><*«!l5e08l. 3 4gj&08&, 3 5 CPU, 3 6 
^^ey, 3 7 r-^M^ey, 4 0 ^StfS 
©^ytf-yy^tt, 4 1 ^Wli^io^yf 
20 — ^v;****. 

[02] 



31 



! 



• , .« 

i 

/ 

34'' 



32 



33 



V 



38 



31: At) K 
32:-vjKS 

33 : -f ve-^vTaaeBift 
34 .- tm>m& 

35: CPU 

36 : *E'J 

37 : T-JiWJ 
38:SJfe«ai@l?& 



38 



35 



37 



( START ) 



sio 

S12 



ai]5&7 f -5fttt 



-SI 4 




-S2D 
,S22 



S28 




( E N D ~) . 
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(6) 



[1213] 




lD0:f;5i 
101: JXto 

104 :Sfi 
loe :§55& 

1 20 : "v!» Kg? 



[04] 




10 



10 11 
Ei8» I MHz] 



12 



13 
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(7) 



1000 




[El 6] 



8 



12 13 



9 10 11 
mmt [MHz] 
<vj KWVU-^>a«tt (JBaS».T 1 3) 



14 



50 : twW**«&®^t:-:i?:<a$#14 

5 i : gs&ni'mfrMyz-syTifflt. 




1 : -Of 5>i y h^U V*«Kti K 
2 : MMJZ* . 
4 : J-Jt'&S 
5.19: t-5> 

9.13:^?LB(* 
1 5 : 

16a. 16b : eX'JEM? 
17:EEft£ 
18: 



